A electrocardiogram (ECG) signal classification in time domain
The main idea is to preprocess the segmented waveforms in order to obtain an "alignment" of the ECG with respect to the maximum value of the R beat while keeping the information on its initial position as a feature.
The classification was obtained with two independent methods, one using a MLP artificial neural network and the other one based on the k-nearest neighbor (k-NN).
The simplest way to segment ECG signals consists in taking samples between the middles of two successive RR periods so that the R wave will be placed somewhere about the middle of the signal support. The waveforms obtained in this way can be normalized to a constant number of samples to eliminate the influence of heart rate variability .   1100  1200  1300  1400  1500  1600  1700  1800  1900  2000   900   1000   1100   1200   1100  1200  1300  1400  1500  1600  1700  1800  1900 
Discussion
By preprocessing the waveforms in order to obtain an "alignment" of the R beats it has been shown that the classification results have been significantly improved for both tested methods (ANN and k-NN) and are expected to improve for other classification techniques as well.
A major advantage of the proposed method based on cardiac beat alignment consists in a reduced computational complexity and robustness.
Last but not least, considering the results obtained for reconstructed signals after compression, the method can be used for compression validation as well.
